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(54) yCTPOflCTBO j^/lJI PACIUMPEHMW 
CKBAXMH 

(57) HaoOpereHMe othocmtch k ropHoA npoM- 
m M CTpowreiibCTBy m m.6. McnonbaoaaHO Ansi 
C0OpyK6HHfl CKBaXCMH noA npaniiTCTBMAMM 
icax c OAHoepeMeHHoA npoK/tdAicoA KO)«cyxd 
Mfiw TpyGonpoBOAa. tbk m 6e3 npoKiiaAKM. 



Ue/)b - noey tueHHe NaAe^KHOcrM pa60TU. Ycr- 
po(toTBocoAep)iCMT Tpy6y-/iMAepCri1) 1, icojicyx 
(10 9, npMBOAHoA Ban 2 m paSoMMA opraH (PO). 

flOCAeAHMA BUnOUHBH B BMA6 KOHmeCKOfO 

pacKBTUBaioiMero MexaHM3M8, na uieAicax bkc* 
ueHTpMKOBoro Bdiia 3 Koroporo pacnoAoxeeHu 

KOHMMBCKMC KaTKM 5. flpOAOAbHtiie OCM KBTKOB 

5 pacno/ioxceHfal noA yr/ioM k ocm PO; Ban 2 
CKparuieH c PO m paaMeiueH c BoaMOMHocrWio 
BpameMHsi b Til 1 mam b K9. Oamh kohbU PO 

COeAHHBN C Bd3MO;KH0CTblO spaiMeHMii T/1 1 n 
APyroA - c K 9. Pe6pa 10 pacnonoiiceHfaa cMiyh 

MOrpMHHO OTHOCMTBAbHO OCM PO, M MX KOHUU 

sdKperuieHbi na HapysicHux noBepxHOCTSX Til 
. 1 M K9. llpM BpatqeHMM aana 3 BpatiiaeTCff m PO. 
a aro utkm 5 oCicaruBaiotcn no 3a6oio pactuM- 

PAOMOA CltBa^XMHU, npOMSBOAA ynAOTHeHMB 

rpyHta b paAMa/ibHOM HanpaBAewMM. dpM 
BCTpeMB c BBAyHOM peCpa 10 BABBAMBaiOT ero 
B rpyMT MAM padpytijdipT. 3 ma. . 
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M3o6peTeHV<e OTMOcwrcii k ropMo« npo- 

MfalUJAeMHOCTM M CTpOWieilbCTBy w MOKer 6WTb 

Mcnonb309aHO aha coopy^KeHvin ckbs^ichh noA 
npennTCTBMflMM, ksk c OAMOBpeMCMHO^ npo- 
KA8AK0A Koxyxa MiiM TpyGonpoBoaa. tbk m 6e3 5 
npoK/iaAKM« 



Uenb H3o6peTeHm - noButueHue HaAe)K- 
HOCTM paSoTvi, 

Ha <t>Mr.l noicaaaHa cxena CTpowrenbCTBa 10 

KpHBO/tMHOftHOA CKBaXMHU C OAHOBpeMOHHOA 

npoicnaAKoA Tpy6onpoBOAa; na <|)Hr.2 - yci- 
poftc ••BO, npoAOnbHbtil paapea: mb 4>iir.3 - paa- 
pe3 A*A Ha - 

ycrpoACTBO AAll pdCUIMpeHMil CKBd)KI1H 15 

coAcpKMT TpyOy-nMAep 1 . b itoTopoft ycxaMOB- 
neH Ha npoMexcyroMHUx onopax (ne noKdsaHu] 
c B03MO)KHOCTbio BpauieHMA npMBOAHO(t Ban 2. 
Pa6oMHA opraH Bunonnen a BMAe pacKaruBa- 20 
lomero MexaHM3Ma c 3iccuchtpmkobwm aanoM 
3, Ha uieOlKax 4 KOToporo pacnoiiG}KeHU kohm- 
necKMe xaiKw 5. nooAO/ibHye och cMHHeTpMM 
pacnoiioxeeHU noAy^^'OM 1-6 ic npoAO/ibHoA 
OCH paSosero oprana TaxMM oOpaaoM. Hxanpii 25 
BpatueMMH aana 3 icancM 5 KaTfiTC5i b 3a6oe 
CKBaxMHu no ctiMpaAM Boxpyr npoAonbHoA 
ocM. yKaaaNHUil yron onpeAenner luar ranca 5 
- noAaMy ero aa oamm o6opoT BOxpyr npoAonb- 
Hoft ocM paSoHero oprana. Oamh kohcu aana 3 30 

KHHeMaTMHeCKM C8R3aH C npMBOAHUH BdilOM 

2, HanpHHep. nocpcACTBOM ny^Tw 6 m ycra- 

HOBMH C fi03M09KNOCTblO BpaiUeHMft HB DOA* 

ujMnHHKOBOf) onope 7 OTHOCWTenbHO 
Tpy6u-nMAepa 1. fX^oih roneu aana 3 ycra- 35 
HOBneH c BoaMoxcHocTbto apatuoHviA b onope 

8 AHff pa6oMero oprdHa, Koropasi pacno/ioxe* 
na BHyrpM npoxnaAuaaeMoro Komyxa 9. Tpy- 
6a-iiMAep 1 M Roxcyx 9 coeAMHOHu MoxcAy 
coCoft peOpaMM 10. Koropue pacnoiioxcenu 40 

CHMM6TPMHH0 OTHOCWTeflbHO npOAO/lbHOft OCM 

pa6o4ero oprana m oxBarbiBdiOT pa6oMMA op- 
ran. KaxcAoe peSpb 10 oahmm kohuom aaKpcn- 
AeHO, nanpMHep. c noMOu^bio cbbpkm na 
' BHeuiHeA CoKOBOft noaepxHOCTM Tpy6bi*iiHAe- 45 
pa 1, a ApymM kohuom - na sHeuiHef^ 6oko6oA 
nosepxHOCTM icoxcyxa 9. A^aMeTp xoHimecKMx 
KdTKOB 5 piacKaruBaioiuero MexaHM3Ma yBenn- 
^MBaeTC9l or TpyGu-AMAepa k Koxyxy 9. npn* 
MAMOA Ban 2 npMBOAMTcn ao apameHMO or 50 
Gypoeoro cranica 11. xoropuA ycraHoaiieH c 
B03MdxHOCTiiio nepeMetueHMB nopaM0 12. yc- 
TdHOOiieHHOM B pa6oMeM kOTnoBaHB 13.ICoxyx 

9 MoxBT noAABp)itMBaTbca HB aecy c no- 
MoiUM. HanpMMep. TpyOoyicnaAMMKOB (hb no- 55 

KBSBHbl). 

YcTpoAcTBO Ann pacujupBNMfi cxaaxuiH 

MOXBT MMBTV MHBBHTapHUB CBKUWM l4 M 15, 
COBAMHBHHUB COOTBeTCTBeHHO C Tpy60A*IIM- 
ABPOM 1 M C KO)KyXOM 9. HBnpMMBp, C hO* 

MOtttbio caapKM. 



YcTpol^TBO A/if« pacujnpeHnsi cxBdKMH 
pa60TaBT cneAyK>tuMM o6pd30M. 

M3 paSoMoro KOTflOBana 13 c nowouiwo 6y 
poBoro craHxa 11 npo6ypMBaBTc« nMOHepnafi 
CK6d)KMHa AO B«xoAa Tpy6bi-nMAepa 1 na no- 
BepxHOCTb B npiier4H0M KOTiiofiaHB (hb noxa- 
aan), Kkohmy TpyOw-ziMAepa 1 BMBCToSypoaoA. 

ronOBKM npMCOBAMHlllOT HMBBHTapHyK) C6K- 

uiiio 14, % KOHuy ceicuMM 15.npMcoeAHHflioT 
KO>xyx 9, noAAep^MBaeMwft TpyCoyxflaAHMKa- 
MM. SareM BKiiiosax>T npnaoA apatuBHitA 6ypo- 

BOrO CTBMKB ll, KOTOpWft . npiiBOAWT BO 

BpaiueHMB npMBOAHoA Ban 2 ti kHHBManiMecKM 
cocAviHBHHuA c HMM Ban 3 paOoMoro opraHB. 
npM.Bpau;6HMH Bana 3 KaTHM 5 oOK9TUBax)Tca 
no 3a6oK) pacuiMpneMoA ckbb^xmhu, npoMsao- 
Afl ynnoTHBHMB rpynra b paAHanbHOM nanpaa- 
iieHHM, ocyiuecranaa npoTdCKMBaHMeaa co5oA 
Koxcyxa 9. B cnyMae Heo6xoAMMOCTM AononHM- 
TenbHoe ycitnMe gxns^ npoTacKHaaHMii KO^yxa 9 . 
MoxcHO C03Ad8dTb noAaTHMXoM 6ypoBoro 
CTBHKa 11, KOTopuA nepeAdct ycMnne Mepaa 
Tpy6y-nHAep 1 w pe6pa 10 Ko:9(yxy 9. flpw aroM 
pa6oMMA opraM paarpy^Ken or oceawx ycMAMA 
noAdTNHKa eypoBoro craHKa 11. ripw bctpomb 
pa6oMero oprana, nanpMMep, c aanynoM xancM 
5 babbambbiot aro b rpynr, ecnn hoaaonRKrr 
pa3MBpu aanyHB. Ecnw paaMopu Banyiia na 
noasonmoT xaricaM 5 BABBHTb aro b rpynr. to 
BO B3aMM0AeACTBMe BCTynaiOT p66pa 10, koto- 
pbie npeAOxpannioT KdTKM 5 m Becb paGoHHA 
opran or no/iOMOK. npn aroM paccToaHtie 
Mie)KAy cocBAHMMM peSpBMM 10 no napuMBTpy 
p&6oHefO oprana onpeAenaoTca pbcmothum 
nyreM c yMexoM xapaxrapncrMKH rpynra, Awa- 
Metpa paciuMpneMoA cxBaxcMnu, yrna xonyc- 
HOCTM KaTKOB 5 M MX Koni^iMBCTBa. PaOpB 10 
B0cnpMHMMaK)T HB ce6a M3rM6aioiAMil mo- 

MCHT, B03HMKdK>IAHA npM BnMCUBBHMM CMCTB- 

Mu xpyGa-nMABp l-xoxiyx 9 a aaAannyio 
KpMBonMHeAHyio tpaexropMio, npaAOxpanan 
OT yxaaanHyx narpyaox pa6oMMA opran, mto 
AononnMTfinbHO noBuuiaer HBAeKHOCTb ero 
pa6oTbt. 

ripM paCUIMpBHMM CKBBXCMHU 6B3 npO- 

KitBAKM Koxcyxa 9 ycrpoftCTBO paCoraer anano- 
THMHO. B aroH cnyMae xoxyx 9 ne 
npncoeAMHUiOT k MHaenTapnoA cbkumm 15 m 
nocnBAHiw npM nepeMBuieHMM ycrpoAcraa a 
rpynro aunonnsiBT ponb cTaGnnMaaTopa na- 
npaBnenMfi pactuupenMsi. CTaSMnMaauMM na- 
npdBnenMfi pacuiMpneMoA CKBa)iCMnM 
cnocoQcTayeT xbkmo m nanMSMO pe6ep 10. B 
AdHHOH cnyvae axniOHenHe npMaoAa noAarvn- 
KB GypoBoro craHxa 1 1 moxcho ne nponaso: 

AWTb. 

(DopMy/ia M3o6peTeHMii 
ycrpoftCTBO AAA pacuiMpenna ckbb^mh. 
Buniosaioiuee Tpy6y-nM/iep, Koxcyx. paGonnA 
^pran, oahh kohbu KOToporo coeAMnen c Tpy- 
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BoA-AWAepoM. a ap-'^* " « tojKyxoM c bos- 

MOJKMOCTblO BpameMMH. M npMBOAMO« B«n. 

CKpeni«eHMhi« c paOomiM opraHOM. o f n m m a- 

n lU d 6 C 11 TCM. MTO. C iWnWO ftOBUUieMMJI 

HaAexMOCTM B pa6oT0. paSoMwft opraM Bunon- 
HOH B BMfle KOHMMecKoro pacK«TWBaiomero 

MeXSHM3M8 C 3ltCUeHTPMK0BUM BBflOW H C KO- 
HMMeCKMMM MTKBH)*; yCTBMOBHaHHMMM HB 



9KCUeHTpMK080M BBfly. M npCWO/lfcHhlB OCM It^ 

Topux pacnwiOJKBHM noA yrnoM it npOAMbHOA 
OCM paeosero opreMa, npM stom ycrpoAciBO 
cMa6*eH0 pa6paMw. cmmmbtphmho pacnonor 

JMNHUMM OTMdCMTenfcMO npOflCMIbMOU OCM p»* 

CoMero opraHa. kommm kotophx MicpefUMMU 
Ha Mapy»Miix noaepxHOCtiix rpyOu-AMAep* m 
Koxcyxa* 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe I or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9 Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right margin] 
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[figure under columns 1 and 2] 

[see Russian original for figure] 



Fig, 2 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section; Fig. 3 shows the A — A section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1. The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shov^n). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 11 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that^ with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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